esp @cenet - Document Bibliography and Abstract 



1/1 s<—i 



INK JET PRINTER 



Patent Number: 
Publication date: 
Inventor(s): 
Applicant(s): 



JP4070350 
1992-03-05 

SATO HIROYUKI; others: 01 
ALPS ELECTRIC CO LTD 



Requested Patent: C j F 407035Q 
Application Number: JP1 99001 751 03 19900702 
Priority Number(s): 

IPC Classification: B41J2/175; B41J2/18; B41J2/185 
EC Classification: 

Equivalents: JP2703647B2 



PURPOSE:To prevent an ink flow path from being closed with a bubble by a method wherein ink is 
pressurized by a pressurizing pump as well as sucked by a suction pump, and a constant pressurizing 
value is always kept by a relief value. 

CONSTITUTION:When bubbles or the like stagnate inside a head 1, a buffer tank 2, or the like, a 
motor 27 is driven with the head 1 capped with a cap 4 to actuate a pressurizing pump 28, and a motor 
6 is driven to actuate a suction pump 7. In this manner, a pressurizing air is fed to an ink tank 3, 
whereby ink in the buffer tank 2 and an ink flow path of the head 1 is pressurized. This pressurization 
results in the shrinking bubble in the ink flow path, which prevents the ink flow path from being closed, 
thus ensuring a smooth ink flow. On the other hand, the pressurized ink and bubble in the head 1 are 
sucked out of a nozzle 1 a by the suction pump 7 to be discharged to a waste liquid tank 8. In addition, 
when the pressure of a pressurizing air is increased to a fixed value or more, an excessive air is 
released through a relief valve 29. Thus, the pressurizing value can be always kept constant. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] The ink jet printer which comes to connect the ink tank by which it has the head which makes a form inject 
ink based on the predetermined driving signal characterized by providing the following, and the cap who covers a head 
at the time of un-printing [ of this head ], and the aforementioned head is filled up with the ink of a predetermined 
color through a buffer tank. The discharge bulb which it connects [ bulb ] with the aforementioned buffer tank and 
makes a waste fluid tank discharge air and overflow ink. The booster pump which supplies pressurization air to the 
aforementioned ink tank. The suction pump which attracts the ink which is connected to the aforementioned cap and 
flows out of the aforementioned head at the time of the pressurization by the aforementioned booster pump, and is sent 
to the aforementioned waste fluid tank. The relief valve arranged between the aforementioned booster pump and the 
aforementioned ink tank. 

[Claim 2] The ink jet printer which comes to connect the ink tank by which it has the head which makes a form inject 
ink based on the predetermined driving signal characterized by providing the following, and the cap who covers a head 
at the time of un-printing [ of this head ], and the aforementioned head is filled up with the ink of a predetermined 
color through a buffer tank. The discharge bulb which it connects [ bulb ] with the aforementioned buffer tank and 
makes a waste fluid tank discharge air and overflow ink. The booster pump which supplies pressurization air to the 
aforementioned ink tank. The suction pump which attracts the ink which is connected to the aforementioned cap and 
flows out of the aforementioned head at the time of the pressurization by the aforementioned booster pump, and is sent 
to the aforementioned waste fluid tank. The pressure sensor arranged between the aforementioned booster pump and 
the aforementioned ink tank. 



[Translation done.] 
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damages caused by the use of this translation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Industrial Application] 

this invention relates to the ink jet printer which prints by turning ink to a form and injecting it from a head, and relates 
to the ink jet printer which made it possible to remove certainly the foam especially mixed in ink passage. 
[Description of the Prior Art] 

Many ink jet printers which print a request are used for the reasons of the silence etc. on the form by making the ink 
fed by the head blow off from the nozzle generally. 

The ink tank 3 filled up with ink through the buffer tank 2 is connected to the head 1 by which a view 5 does not show 
the outline of the conventional thing of such an ink jet printer, and was carried in the carriage which is not illustrated, 
and the nozzle (not shown) was formed in the point. These each part material is carried in carriage. 
Moreover, the cap 4 who covers the aforementioned head 1 is formed in the position corresponding to the criteria 
position of the aforementioned head 1 at the time of un-printing, and the ink suction mouth (not shown) connected to 
the nozzle of the aforementioned head 1 is formed in this cap 4. The suction pump 7 which operates by the motor 6 
through a check valve 5 is connected to the aforementioned cap 4, and the waste fluid tank 8 is connected to this 
suction pump 7 through other check valves 5. 

According to the conventional ink jet printer mentioned above, a request is printable by operating the ink jet 
mechanism which the aforementioned head 1 does not illustrate based on a predetermined printing signal, and making 
a form turn and inject the ink of the color of the request supplied through the buffer tank 2 from the aforementioned ink 
tank 3. 

And if printing is completed, it will be returned to a predetermined criteria position, the aforementioned cap 4 will be 
put on the aforementioned head 1 in this criteria position, and, thereby, the aforementioned carriage will prevent 
dryness of the ink of the ink nozzle of the aforementioned head 1 etc. 

Moreover, when the interior of the aforementioned head 1 and the buffer tank 2 etc. is covered with a foam etc., in the 
state where the aforementioned cap 4 was put, by driving a motor 6, operating a suction pump 7, and attracting a foam 
etc. from the nozzle of the aforementioned head 1, the foams in a head 1 etc. are removed and it discharges on the 
waste fluid tank 8 with ink. 

A view 6 shows the outline of other conventional ink jet printers, and the suction pump 7 is connected to the buffer 
tank 2 through the check valve 5. 

When the interior of the aforementioned head 1 etc. is covered with a foam etc., while according to this conventional 
ink jet printer of a view 6 operating a suction pump 7 and attracting a foam etc. from the nozzle of the aforementioned 
head 1, by attracting a foam etc. also from the buffer tank 2 side, with ink, the foams in a head 1 etc. can be removed 
and it can discharge on the waste fluid tank 8. 
[Problem(s) to be Solved by the Invention] 

However, it sets to each conventional ink jet printer mentioned above. Since it is made to remove the foam inside a 
head 1 etc. by operating a suction pump 7 and attracting the aforementioned head 1 The aforementioned foam expands 
and the negative pressure generated at the time of the aforementioned suction closes the passage of ink, and thereby, 
suction of ink and a foam cannot be performed smoothly, but it has the trouble that a foam is completely unremovable. 
For this reason, the ink by the head 1 cannot be injected proper and it has the trouble of inviting generating with poor 
printing. 

this invention was made in view of the point mentioned above, can remove the foam in the passage of ink certainly, 
and aims at offering the ink jet printer which can perform proper printing. 
[The means for solving a technical problem] 

In order to attain the purpose mentioned above the ink jet printer of the 1st term of a claim It has the head which makes 
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a form inject ink based on a predetermined driving signal, and the cap who covers a head at the time of un-printing [ of 
this head ]. In the ink jet printer which comes to connect the ink tank by which the aforementioned head is filled up 
with the ink of a predetermined color through a buffer tank The eccrisis bulb which it connects [ bulb ] with the 
aforementioned buffer tank and makes a waste fluid tank discharge air and overflow ink, The suction pump which 
attracts the ink which is connected to the aforementioned ink tank with the booster pump which supplies pressurization 
air at the aforementioned cap, and flows out of the aforementioned head at the time of the pressurization by the 
aforementioned booster pump, and is sent to the aforementioned waste fluid tank, It is characterized by preparing the 
relief valve arranged between the aforementioned booster pump and the aforementioned ink tank. 
Moreover, the ink jet printer of the 2nd term of a claim is characterized by having replaced with the relief valve and 
arranging a pressure sensor between the aforementioned booster pump and the aforementioned ink tank. 
[For ** ] 

In the state where the cap was put on the head when the interior of a head and a buffer tank etc. was covered with a 
foam etc. according to this invention which consists of composition mentioned above By operating a booster pump and 
feeding pressurization air into an ink tank The ink in a buffer tank and the ink passage of a head is pressurized, the 
foam in ink passage can be contracted by this pressurization, lock out of the ink passage by the foam can be prevented, 
and the flow of ink can be made smooth. By operating a suction pump and on the other hand, attracting a head, it can 
be drawn in from a nozzle, a waste fluid tank can be made to be able to discharge the ink and the foam in a head which 
were pressurized, a foam can be removed certainly, ink can be injected proper, and improvement in a quality of printed 
character can be aimed at. 

Moreover, even when the capacity of an ink tank changes by always being able to hold a pressurization value 
uniformly by missing excessive air by the relief valve, and carrying out drive control of the pressure by the booster 
pump by the pressure sensor further according to invention of the 2nd term of a claim when the pressure of 
pressurization air becomes more than fixed according to invention of the 1st term of a claim, a pressurization value can 
be held uniformly. 
[Example] 

Hereafter, the example which shows this invention to a drawing explains. 

A view 1 shows the example of the ink jet printer concerning this invention, the cylinder-like platen 10 is arranged in 
the interior of the main part 9 of a printer free [ a rotation drive ], and two guide shafts 1 1 and 1 1 are arranged in the 
anterior of this platen 10 in accordance with the shaft orientations of the aforementioned platen 10. Carriage 12 is 
arranged free [ reciprocation ] along with the guide shaft 1 1 by each of these guide shafts 1 1 , and the head 1 for 
injecting the ink of each color of cyanogen, a Magenta, yellow, and black is carried in this carriage 12. Moreover, the 
aforementioned head 1 is equipped with two or more ink cartridge 3A inside which the ink tank 3 which supplies the 
ink of each aforementioned color is installed, and the pump unit 13 for removing the foam in the ink passage to the 
head 1 of the aforementioned carriage 12 etc. is arranged in the aforementioned carriage 12 by the aforementioned 
main part 9 of a printer. Furthermore, the form 14 of the letter of continuation wound in the shape of a roll is arranged 
in the back side of the platen 10 of the aforementioned main part 9 of a printer, and this form 14 is guided along with 
the periphery of the aforementioned platen 10 in a predetermined printing position. 

Moreover, a view 2 shows the example of the ink supply applied to the aforementioned ink jet printer, and a cellular 
eccrisis mechanism, the buffer tank 2 is connected to the aforementioned head 1 through a filter 15 and 15 — , and 
cyanogen (C), a Magenta (M), yellow (Y), and the ink tank 3 filled up with the ink of each color of black (B) are 
connected to this buffer tank 2. The buffer tank exhaust port 16, the eccrisis bulb 17 of 16 — located in near, and 17 — 
are connected to the aforementioned buffer tank 2, and the ink residue sensors 1 8, such as a photo interrupter which 
detects the existence of ink, and 18 — are interposed between the aforementioned buffer tank 2 and the ink tank 3. 
Moreover, the repeater 20 is connected to the aforementioned ink tank 3 through the filter 15 and the bulb 19, and the 
aforementioned end connection 21 is connected to this repeater 20 through the filter 15. The aforementioned each part 
material is carried in the aforementioned carriage 12. 

On the other hand, while putting the aforementioned head 1 on the aforementioned main part 9 side of a printer The 
cap 4 connected to the aforementioned buffer tank exhaust port 16 and the pressurization end connection 21 is formed, 
on this cap 4 The ink suction mouth 22 connected to nozzle la of the aforementioned head 1, the ink exhaust port 23 
connected to the aforementioned buffer tank exhaust port 16, and the pressurization feed hopper 24 connected to the 
aforementioned pressurization feed hopper 21 are mostly formed in the same field in the aforementioned cap ? s 4 
perpendicular direction, respectively. 

The repeater 25 which gather the ink from each ink suction mouth 22 is connected to each ink suction mouth 22 of the 
aforementioned cap 4, and the suction force release bulb 26 which can take the exterior and a position open for free 
passage is connected to this repeater 25. Furthermore, the suction pump 7 which operates by the motor 6 through a 
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check valve 5 is connected to the aforementioned repeater 25, and the waste fluid tank 8 is connected to this suction 
pump 7 through other check valves 5. 

Furthermore, driver elements (not shown), such as a solenoid for driving the pin (not shown) to which switching action 
of each aforementioned eccrisis bulb 17 is carried out near the aforementioned cap's 4 ink exhaust port 23 in the state 
where the aforementioned ink exhaust port 23 was connected to the buffer tank exhaust port 16, are prepared possible 
[ a protrusion ]. Moreover, the aforementioned waste fluid tank 8 is connected to each ink exhaust port 23. 
The booster pump 28 which operates by the motor 27 is connected to the aforementioned cap's 4 pressurization feed 
hopper 24 through the filter 15 and the check valve 5, and the open air is inhaled by this booster pump 28 through other 
check valves 5. moreover, between the aforementioned booster pump 28 and the aforementioned cap's 4 pressurization 
feed hopper 24 The relief valve 29 for missing the pressure more than the constant value of the pressurization air 
supplied by the aforementioned booster pump 28, and supplying the air of 1 constant pressure to the pressurization feed 
hopper 24, The pressure sensor 30 which detects the pressure of the pressurization air from the aforementioned booster 
pump 28, The open air and the pressurization release bulb 31 which can take a position open for free passage are 
connected, respectively, and the outside-air-temperature sensor 32 used for an amendment sake in change of the 
pressure by the temperature of the open air is further attached in the aforementioned pressure sensor 30. 
The composition of an amendment sake is shown to the view 3 by the aforementioned outside-air-temperature sensor 

32 in change of the pressure by outside air temperature. The temperature digital disposal circuit 33 into which the 
temperature detecting signal by the aforementioned outside-air-temperature sensor 32 is inputted in a view 3, and the 
pressure digital disposal circuit 34 into which the pressure detecting signal by the aforementioned pressure sensor 30 is 
inputted are arranged, and the temperature detecting signal from the aforementioned temperature digital disposal circuit 

33 is inputted into this pressure digital disposal circuit 34. And the aforementioned pressure detecting signal is 
amended by this pressure digital disposal circuit 34 based on the temperature detecting signal from the aforementioned 
temperature digital disposal circuit 33. 

Moreover, the booster-pump control circuit 35 into which the amendment signal from the aforementioned pressure 
digital disposal circuit 34 is inputted is arranged, and drive control of the motor 27 of the aforementioned booster pump 
28 is carried out by this booster-pump control circuit 35. Namely, it is made as [ control / to lower the driver voltage of 
the motor 27 of a booster pump 28, so that outside air temperature is high by the aforementioned booster-pump control 
circuit 35, when it is referred to as outside-air-temperature T0>T1>T2 from a bird clapper, for example so highly that 
the pressure of the aforementioned pressurization air has high outside air temperature as shown in a view 4 ], and a 
pressurization pressure can be controlled now proper, corresponding to outside air temperature by this. 
An operation of this example which next consists of composition mentioned above is explained. 
First, when performing the usual printing, as shown in a view 1, carry out the rotation drive of the platen 10, convey a 
form 14 in a predetermined printing position, and it sets in this state. By operating an ink jet mechanism like [ moving 
the aforementioned carriage 12 along with the guide shaft 1 1 ] the piezoelectric device which the aforementioned head 
1 does not illustrate based on a predetermined printing signal A request is printed by making the aforementioned form 
14 turn and inject the ink of the color of the request supplied through the buffer tank 2 from the aforementioned ink 
tank 3. 

And if printing is completed, although the aforementioned carriage 12 is returned to a predetermined criteria position, 
in this criteria position, the aforementioned cap 4 will be put on the aforementioned head 1, and this will prevent 
dryness of the ink in nozzle la of the aforementioned head 1 etc. At this time, by putting the aforementioned cap 4 on a 
head 1, when the aforementioned driver element currently arranged near each ink exhaust port 23 operates and a pin 
projects in each buffer tank exhaust port 16 direction from each ink exhaust port 23, each eccrisis bulb 17 is opened. 
Thereby, excessive air and the overflowed ink in the buffer tank 2 are discharged by the waste fluid tank 8 through the 
ink exhaust port 23. 

Moreover, when the interior of the aforementioned head 1 and the buffer tank 2 etc. is covered with a foam etc., while 
driving a motor 27 and operating a booster pump 28 in the state where the aforementioned cap 4 was put on the 
aforementioned head 1 , a motor 6 is driven and a suction pump 7 is operated. 

Thereby, pressurization air is fed into the ink tank 3 through the pressurization end connection 21 from the 
aforementioned cap's 4 pressurization feed hopper 24, and the ink in the buffer tank 2 and the ink passage of a head 1 is 
pressurized. And the foam in ink passage can be contracted by this pressurization, lock out of the ink passage by the 
foam can be prevented, and the flow of ink can be performed smoothly. 

On the other hand, by attracting nozzle la of a head 1 from the ink suction mouth 22, the ink and the foam in a head 1 
which were pressurized are attracted by the aforementioned suction pump 7 from nozzle la, and it is discharged by the 
waste fluid tank 8 with it. 

Whether the capacity of the ink tank 3 changes by the outside-air-temperature sensor's 32 detecting outside air 
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temperature, and carrying out drive control of the motor 27 of the aforementioned booster pump 28 based on the 
pressure detection value amended by this outside air temperature while a pressure sensor 30 detects the pressure by the 
booster pump 28, in case the booster pump 28 mentioned above is operated, or outside air temperature changes, a 
pressurization value is held uniformly. Moreover, when it becomes more than a pressure with the fixed pressure of 
pressurization air, excessive air is missed by the relief valve 29, and a pressurization value is always held uniformly. 
Furthermore, if the restoration ink of the ink tank 3 is lost by pressurization by the aforementioned booster pump 28, 
by detecting that the ink in the middle of the ink tank 3 to the buffer tank 2 was lost, the aforementioned ink residue 
sensor 18 will stop the drive of the aforementioned pressurization methamphetamine 28, will stop pressurization 
operation, and will fill up the ink to the ink tank 3. Thereby, excessive air is not fed by the buffer tank 2. 
Thus, since it is made to remove the foam in ink passage by drawing in with a suction pump 7 according to this 
example while pressurizing by the booster pump 28, the passage of ink can be blockaded by generating of expansion of 
a foam, the flow of ink cannot be barred, and a foam can be removed certainly. Consequently, the ink from a head 1 
can be injected proper and improvement in a quality of printed character can be aimed at. 

Moreover, even when pressurizing by the booster pump 28, and a pressurization value can be uniformly controlled by 
the pressure sensor 30 and the pressure more than fixed is added, an excessive pressure can be missed by the relief 
valve 29, and a fixed pressurization value can always be acquired. Furthermore, it can prevent certainly that excessive 
air will be fed by the buffer tank 2 by the aforementioned ink residue sensor 18. 

Since it is made to carry out switching action by the driver element which formed the eccrisis bulb 17 of the buffer 
tank 2 in the cap 4 side further again, it is not necessary to use an expensive solenoid valve for the aforementioned 
eccrisis bulb 17, and it becomes possible to manufacture cheaply. Since the ink suction mouth 22, the ink exhaust port 
23, and the pressurization feed hopper 24 are formed in the aforementioned cap's 4 same field side, respectively, this 
cap's 4 structure can be formed very easily, it can manufacture easily, and, moreover, improvement in space efficiency 
can be aimed at. 

In addition, this invention is not limited to the aforementioned example and can be changed variously if needed. 
[Effect of the Invention] 

Since the ink jet printer applied to this invention as explained above shrinks the foam in ink passage and it is made to 
remove it by drawing in with a suction pump while pressurizing it by the booster pump, it can blockade the passage of 
ink by generating of expansion of a foam, cannot bar the flow of ink, and can remove a foam certainly. Consequently, 
the ink from a head can be injected proper and improvement in a quality of printed character can be aimed at. 
Moreover, even when the pressure more than fixed is added by the relief valve, an excessive pressure can be missed, a 
fixed pressurization value can always be acquired, and the pressurization value by the booster pump can be further 
controlled by the pressure sensor uniformly. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[A view 2] 




[A view 3] 
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[A view 5] 
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[A view 6] 




[Translation done.] 



